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(54) ORGANIC ELECTROLUMINESCENCE ELEMENT 
(57)Abstract: 

PURPOSE: To produce the subject element having long life to cause little variation of 
the luminescent color after driving for a long period, exhibiting high luminescent 
efficiency and suitable for a display for information industry equipments, etc., by adding 
a specific amount of a specific fluorescent dopant to a recombination area and a 
light-emitting area. 

CONSTITUTION: This organic electroluminescence element is provided with an organic 
compound layer having a recombination area to cause the recombination of holes and 
electrons and a light-emitting area to emit light in response to the recombination and a 
pair of electrodes sandwiching the organic compound layer. The recombination area or 
the light-emitting area contains 0.1-8wt.% of a fluorescent dopant consisting of a 
compound of formula I (Arl to Ar3 are each a 1-10C alkyl, a 6-30C aryl or a heterocyclic 



group and at least one of the groups is a >12C condensed polycyclic hydrocarbon group) 
or a compound of formula II (Ar4 to Ar7 are each a 1-10C alkyl, a 6-30C aryl or a 
heterocyclic group; Ar8 is a 6-30C arylene or a bivalent heterocyclic group; at least one of 
Ar4 to Ar8 is a >12C condensed polycyclic hydrocarbon group). 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]ln an organic electroluminescence element characterized by 
comprising the following, it is general formula (I) as a fluorescence dopant to the 
above-mentioned recombination area and/or a luminous region. 
An organic compound layer which has at least a luminous region which answers 
a recombination area and this recombination which an electron hole and an 
electron recombine, and emits light. 

An electrode of a couple which pinches this organic compound layer. 

[Formula 1] 

A r 1 - N - A r 3 

I 

A r 2 

[Ar 1 , Ar 2 , and Ar 3 among a formula, Although the alkyl group of the carbon 
numbers 1-10, the aryl group of the carbon numbers 6-30, or a heterocyclic 
group is shown, respectively, and they may be mutually the same or it may differ, 
at least one of them is a with a carbon numbers of 12 or more condensed 




multi-ring hydrocarbon group. ]And general formula (II) 
[Formula 2] 

A r " - N — A r 8 - N- Ar 5 • • • ( II) 

I I 
A r 8 A r 7 

[Ar 4 , Ar 5 , Ar 6 , and Ar 7 show the alkyl group of the carbon numbers 1-10, the aryl 
group of the carbon numbers 6-30, or a heterocyclic group among a formula, 
respectively, Although they may be mutually the same, or it may differ and Ar 8 
shows the allylene group of the carbon numbers 6-30, or the heterocyclic group 
of bivalence, at least one of Ar 4 - the Ar 8 is a with a carbon numbers of 12 or 
more condensed multi-ring hydrocarbon group. The organic 
electroluminescence element characterized by the thing selected from the 
compounds expressed with ] made to contain a kind at 0.1 to 8% of the weight of 
a rate at least. 

[Claim 2]The organic electroluminescence element according to claim 1 which 
makes a luminous layer come to contain a fluorescence dopant. 
[Claim 3]The organic electroluminescence element according to claim 1 whose 
element composition is the anode / hole injection layer / luminous layer/ 



electronic injection layer / negative pole. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Industrial Application]That there is little change of the luminescent color in more 
detail even if it drives for a long time etc. has a long life about an organic 
electroluminescence (it is hereafter written as EL) element, and this invention 
relates to an efficient organic EL device. 
[0002] 

[Description of the Prior Art]Since it has the features, like it is excellent in shock 
resistance since the EL element using electroluminescence has high visibility 
and is a perfect solid state component because of self-luminescence, the use as 
a light emitting device in various displays attracts attention. Since there are an 



inorganic EL element which uses an inorganic compound for a luminescent 
material, and an organic EL device which uses an organic compound in this EL 
element, among these the organic EL device can make impressed electromotive 
force low substantially, that utilization research is positively made as a 
next-generation display device. 

[0003]By the way, in order to develop a long lasting and efficient blue light 
element in this organic EL device, It is directed towards the research on blue 
light material by power until now, and Various blue light materials, For example, 
a high-intensity and efficient JISUCHIRIRU arylene system blue light material 
(JP,2-247278,A), a high-intensity chelate system blue light material 
(JP,5-198378,A), a high-intensity diamine system blue light material 
(JP,6-220437,A), etc. are indicated. However, although such blue light materials 
were usually used with the composition of the anode / hole-injection transporting 
bed / luminous layer / electron injection transporting bed / negative pole and the 
performance was demonstrated, While it may not necessarily be satisfied in 
respect of a life and (1) driving time passes, for example, there are problems, 
like the reduction-by-half life at the time of being (2) initial-luminance 100 cd/m 2 
from which a color greens and the luminescent color changes is as short as 



about 1000 hours (thousands of hours or more are required practically). 
[0004]On the other hand, although the element which uses as the material of a 
luminous layer the compound which has a structure similar to the fluorescence 
dopant in this invention is proposed (JP,6-220437,A), about the function of the 
fluorescence dopant added in very small quantities, reference is not made at all. 
The JISUCHIRIRU arylene system material which is an electric charge pouring 
adjuvant which a luminous layer is made to add is indicated by JP,6-9953,A and 
International Patent Publication No. 6157 [ 94 to ]. Although this material works 
also as a fluorescence dopant, the reduction-by-half life of the element using this 
thing was as short as about (initial luminance 100 cd/m 2 ) 1000 hours, and the 
improvement was called for. 

[0005] 

[Problem(s) to be Solved by the lnvention]An object of this invention is to 
improve the fault which such a conventional organic EL device has, and for it to 
have a long life that there is little change of the luminescent color even if it drives 
for a long time etc., and to provide an efficient organic EL device. 
[0006] 

[Means for Solving the Problem]As a result of repeating research wholeheartedly 



that this invention persons should develop a long lasting and efficient organic EL 
device, even if there are few coupling regions of an electron hole of an element 
and an electron or luminous regions, to either as a fluorescence dopant, By 
making a specific compound contain at a predetermined rate, it found out that 
the purpose could be attained. This invention is completed based on this 
knowledge. Namely, an organic compound layer which has at least a luminous 
region which this invention answers a recombination area and this 
recombination which an electron hole and an electron recombine, and emits light, 
In an organic electroluminescence element provided with an electrode of a 
couple which pinches this organic compound layer, it is general formula (I) as a 
fluorescence dopant to the above-mentioned recombination area and/or a 
luminous region. 



[0007] 



[Formula 



3] 



A r 



- N - A r 3 




[0008] [Ar 1 , Ar 2 , and Ar 3 among a formula, Although an alkyl group of the carbon 
numbers 1-10, an aryl group of the carbon numbers 6-30, or a heterocyclic 



group is shown, respectively, and they may be mutually the same or it may differ, 
at least one of them is a with a carbon numbers of 12 or more condensed 
multi-ring hydrocarbon group. ]And general formula (II) 
[0009] 

[Formula 4] 

A r " - N — Ar 8 - N- Ar 5 •••(II) 

I I 

A r 6 A r 7 I 

[0010][Ar 4 , Ar 5 , Ar 6 , and Ar 7 show the aikyl group of the carbon numbers 1-10, 
the aryl group of the carbon numbers 6-30, or a heterocyclic group among a 
formula, respectively, Although they may be mutually the same, or it may differ 
and Ar 8 shows the allylene group of the carbon numbers 6-30, or the 
heterocyclic group of bivalence, at least one of Ar 4 - the Ar 8 is a with a carbon 
numbers of 12 or more condensed multi-ring hydrocarbon group. The organic EL 
device characterized by the thing selected from the compounds expressed with ] 
made to contain a kind at 0.1 to 8% of the weight of a rate at least is provided. 
The fluorescence dopant used in this invention is general formula (I). 
[0011] 

[Formula 5] 



A r 



- N - A r 3 




A r 2 



[0012]Or 



general 



formula 



(ID 



[0013] 



[Formula 



6] 



A r " - 



N 



- A r 8 



N - A r 5 



(II) 



A r 6 



A r 7 



[0014]lt is a compound which comes out and has the structure expressed. In the 
above-mentioned general formula (I) and (II), Ar 1 - Ar 7 show the alkyl group of 
the carbon numbers 1-10, the aryl group of the carbon numbers 6-30, or a 
heterocyclic group, respectively. Here as an example of the alkyl group of the 
carbon numbers 1-10, A methyl group, an ethyl group, n-propyl group, an 
isopropyl group, n-butyl group, an isobutyl group, a sec-butyl group, t-butyl 
group, etc. are mentioned, As an example of the aryl group of the carbon 
numbers 6-30, non-condensed hydrocarbon groups and condensed multi-ring 
hydrocarbon groups, such as a phenyl group, a biphenyl group, and a terphenyl 
group, are mentioned. That whose carbon number which forms a ring preferably 
as this condensed multi-ring hydrocarbon group is 18 or less, For example, a 



pentalenyl group, an indenyl group, a naphthyl group, an azulenyl group, the 
Cheb Tare Nils group, a BIFENIRENIRU group, as-inda SENIRU group, a 
fluorenyl group, s-inda SENIRU group, an ASENAFUCHIRENIRU group, a play 
adenyl group, an ASENAFU thenyl group, a phenalenyl group, A phenan tolyl 
group, an anthryl group, a fluoran thenyl group, an ASEFENANTORIRENIRU 
group, the ASEAN TORIRENIRU group, a TORIFENIRENIRU group, a pyrenyl 
group, a KURISENIRU group, a NAFTA SENIRU group, etc. are mentioned. 
[0015]As an example of a heterocyclic group, A pyridyl group, a pyrimidyl group, 
a pyrazinyl group, a thoriadinyl group, a furanyl group, a pyrrolyl group, a 
thiophenyl group, a quinolyl group, a bear RINIRU group, a benzofuranyl group, 
a benzimidazolyl group, a benzoxazolyl group, a dibenzofuranyl group, a benzo 
thiophenyl group, A dibenzo thiophenyl group, an indolyl group, a carbazolyl 
group, a pyrazolyl group, an imidazolyl group, an oxazolyl group, an isoxazolyl 
group, a thiazolyl group, an indazolyl group, a benzothiazolyl group, a 
pyridazinyl group, a SHINNORIRU group, a chinae-cortex ZORIRU group, a 
quinoxalyl group, A phthalazinyl group, a phthalazine JIONIRU group, a 
FUTARUAMIJIRU group, a do MONIRU group, a naphtho RAKUTAMIRU group, 
a kino RONIRU group, o-sulfobenzonic acid IMIJIRU group, a maleic acid 



IMIJIRU group, a NAFTA RIJINIRU group, a benz imidazolo nil group, a benz 
oxazolo nil group, A benzothia ZORONIRU group, a benzo CHIAZO thionyl 
group, a chinae-cortex ZORONIRU group, a kino KISARONIRU group, a lid 
RAZONIRU group, a dioxo pyrimidinyl group, a pyrid nil group, an ISOKI slag nil 
group, an isoquinolinyl group, an isothiazolyl group, a benz isoxazolyl group, a 
benzisothiazolyl group, An inda JIRONIRU group, an acridinyl group, an 
AKURIDONIRU group, a quinazoline JIONIRU group, quinoxaline. The Gio Nils 
group, a benzoxazine JIONIRU group, a benzo KISAJI nonyl group, a NAFTA 
RUIMIJIRU group, etc. are mentioned. 

[0016]On the other hand, Ar 8 shows an allylene group of the carbon numbers 
6-30, or a heterocyclic group of bivalence. Here, as an allylene group of the 
carbon numbers 6-30, or a heterocyclic group of bivalence, an aryl group 
illustrated, for example by explanation of Ar 1 - Ar 7 or a basis of bivalence 
excluding one hydrogen atom from heterocycle can be mentioned. As other 
allylene groups, JIARI Wren ARUKAN groups, such as a diphenylenepropane 
group and a diphenylenemethane group, JIARI Wren ARUKAN groups, such as 
a diphenylenecyclohexane group and a diphenylene cyclopentane group, The 
Zia Lee Wren thioether groups, such as the Zia Lee Wren ether groups, such as 



a diphenylene ether group, and a diphenylene thioether group, N-ARIRUJI 
arylene amine groups, such as N-phenyldiphenylene amine group, 
N-NAFUCHIRUJI naphthylene amine group, and N-phenylcarba ZORIREN 
group, Furthermore, diaryl thiophenes, such as a divalent basis of a 
diphenylthiophene and diphenyl bithiophene, or a diaryl bithiophene group can 
be mentioned preferably. Although this Ar 1 , Ar 2 , and Ar 3 may be mutually the 
same or it may differ, at least one of them needs to be a with a carbon numbers 
of 12 or more condensed multi-ring hydrocarbon group. Although Ar 4 , Ar 5 , Ar 6 , 
and Ar 7 may be mutually the same or it may differ, at least one of Ar 4 - the Ar 8 
needs to be a with a carbon numbers of 12 or more condensed multi-ring 
hydrocarbon group. 
[0017]This Ar 1 - Ar 8 may be introduced by suitable substituent, and as this 
substituent, For example, (1) halogen atom (F, CI, Br, I), A cyano group, a nitro 
group, (2) alkyl groups, (3) alkoxy groups, (4) aryloxy groups, (5) alkyls or an aryl 
sulfhydryl group, (6)-NR 1 R 2 (R 1 and R 2 a hydrogen atom, an alkyl group, or an 
aryl group, respectively) [ show and ] They may be mutually the same or may 
differ. Substitution expressed or a non-substituted amino group, (7) alkylene 
dioxy group, alkylene dithio, etc. can be mentioned. As an alkyl group of (2), the 



carbon numbers 1-20 especially straight chain shape of 1-12, or a 
branched-chain thing is preferred, and here this alkyl group, A phenyl group 
furthermore replaced by halogen atom (F, CI, Br, I), hydroxyl group, cyano group, 
alkoxy group of the carbon numbers 1-12, phenyl group, or an alkyl group and 
an alkoxy group of the carbon numbers 1-12 may be contained. As an example 
of such an alkyl group, A methyl group, an ethyl group, n-propyl group, an 
isopropyl group, t-butyl group, a sec-butyl group, n-butyl group, an isobutyl 
group, a trifluoromethyl group, 2-hydroxyethyl group, 2-cyanoethyl group, 
2-ethoxyethyl group, a 2-methoxy ethyl group, benzyl, 4-chlorobenzyl, 
4-methylbenzyl group, 4-methoxybenzyl group, 4-phenylbenzyl, etc. are 
mentioned. 

[0018]As an alkoxy group (-OR 3 ) of (3), Can mention what has the alkyl group 
illustrated above (2) as R 3 , and specifically, A methoxy group, an ethoxy basis, 
n-propoxy group, an isopropoxy group, t-butoxy group, n-butoxy group, a 
sec-butoxy group, an isobutoxy group, 2-hydroxy ethoxy basis, 2-cyanoethoxy 
group, a benzyloxy group, 4-methylbenzyl oxy group, A trifluoro methoxy group 
etc. are mentioned. As an aryloxy group (-OAr) of (4), What has a phenyl group 
by which an alkyl group or an alkoxy group of no replacing or a halogen atom (F, 



CI, Br, I), and the carbon numbers 1-4, etc. was replaced as Ar, and a naphthyl 
group can be mentioned preferably, Specifically, a phenoxy group, a 
1-naphthyloxy group, a 2-naphthyloxy group, 4-methylphenoxy group, a 
4-methoxy phenoxy group, 4-chloro phenoxy group, a 6-methyl-2-naphthyloxy 
group, etc. are mentioned. As alkyl or an aryl sulfhydryl group (-SR 4 ) of (5), What 
has a phenyl group illustrated by an alkyl group illustrated above (2) as R 4 or (4), 
a naphthyl group, etc. can be mentioned, and, specifically, a methylthio group, 
an ethyl thio group, a phenylthio group, p-methyl phenylthio group, etc. are 
mentioned. 

[0019]As a basis shown by -NR 1 R 2 of (6), that R 1 and whose R 2 are a hydrogen 
atom, an alkyl group, or an aryl group, respectively is mentioned. As an alkyl 
group, can mention here what was illustrated above (2), and as an aryl group, A 
phenyl group, a biphenyl group, a naphthyl group, a pyrenyl group, an anthranil, 
etc. by which an alkyl group or an alkoxy group of no replacing or a halogen 
atom (F, CI, Br, I), and the carbon numbers 1-4, etc. was replaced can be 
mentioned. It may be mutually the same, may differ, and it may combine with 
each other, and this R 1 and R 2 may form a ring structure. Specifically, an amino 
group, a diethylamino group, an N-methyl-N-phenylamino group, a 



N,N-diphenylamino group, a N,N-di-(p-tolyl) amino group, a dibenzylamino 
group, a piperidino group, a morpholino group, a YURORIJIRU group, etc. are 
mentioned. As an alkylene dioxy group of (7), and alkylene dithio, a 
methylenedioxy group, methylene dithio, etc. are mentioned, for example. 
[0020]As a compound which are said general formula (I) and (II) and is 
expressed, a thing of structure shown below, for example can be mentioned. 
[0021] 

[Formula 7] 





<K - 1 ) 




©-»-©-©-»-© 




(K - 2 ) 



[0022] 



[Formula 
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[0023] 
[Formula 



9] 




[Formula 
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[0025] 
[Formula 



11] 




[0026] 



[Formula 



12] 




[0027] 
[Formula 




[0028] 
[Formula 



14] 




( K — 6 ) 




[0029]ln this invention, as a fluorescence dopant, one sort of these compounds 
may be used and it may use combining two or more sorts. The fluorescence 
dopant in this invention is a compound which answers the recombination of an 
electron hole and an electron and emits light in the recombination area or 
luminous region of an organic EL device, and the substance (host material) 
which forms a recombination area or a luminous region is made to contain a very 
small quantity. Here, a recombination area is a place which it is in an element 
and an electron hole and an electron meet, and forms an excitation state 
unitedly. Although the excitation state formed in the recombination area moves 
and diffuses a luminous region depending on the case, it is a place for which the 
range to diffuse is specified. 

[0030]ln this invention, the above-mentioned fluorescence dopant needs at least 



a thing of a recombination area and a luminous region made for a luminous 
region or both fields to contain at 0.1 to 8% of the weight of a rate for either, i.e., 
a recombination area. At less than 0.1 % of the weight, an effect of a 
fluorescence dopant is not fully demonstrated for this content, and the purpose 
of this invention cannot be attained. On the other hand, if it exceeds 8 % of the 
weight, a disappearance phenomenon arises and an effect may not fully be 
demonstrated by meeting between fluorescence dopants. From a point of 
reinforcement of an element, and efficient-izing, desirable content of a 
fluorescence dopant is 0.3 to 4% of the weight of a range, and 0.8 to 3% of the 
weight of a range is especially preferred for it. Although there is no restriction in 
particular about a method of making a recombination area or a luminous region 
containing this fluorescence dopant, it is preferred to adopt vapor codeposition 
with material (host material) which forms a recombination area or a luminous 
region, for example. In this method, vacuum deposition of a host material and 
the fluorescence dopant is carried out from a separate boat in which each was 
accommodated, and a recombination area and a luminous region are formed. In 
an organic EL device of this invention, what has a recombination area and a 
luminous region at least is used as an organic compound layer. Since this 



recombination area and luminous region usually exist in a luminous layer, in this 
invention, only a luminous layer may be used for them as an organic compound 
layer, but a hole injection layer, an electronic injection layer, an organic 
semiconductor layer, an electron barrier layer, an adhesion improvement layer, 
etc. can be used for them if needed, for example in addition to a luminous layer. 
[0031]Next, a typical example of composition of an organic EL device of this 
invention is shown. Of course, it is not limited to this. 
** the anode / hole injection layer / luminous layer / negative pole ** anode / hole 
injection layer / luminous layer / electronic injection layer / negative pole ** 
anode / luminous layer / electronic injection layer / negative pole ** anode / 
organic semiconductor layer / luminous layer / negative pole ** anode / organic 
semiconductor layer / electron barrier layer / luminous layer / negative pole ** 
anode / hole injection layer / luminous layer / adhesion improvement layer / 
negative pole - in these, Usually, composition of ** is used preferably. 
[0032]A recombination area and a luminous region in an element of this 
invention usually exist in a luminous layer, as described above. Therefore, a 
fluorescence dopant is usually contained in a luminous layer. However, 
depending on the case, other layers, for example, a hole injection layer, an 



electronic injection layer, an organic semiconductor layer, an electron barrier 
layer, an adhesion improvement layer, etc. may participate in recombination or 
luminescence. In this case, it is preferred to also make these layers contain. 
[0033]An organic EL device of this invention has the structure where the 
above-mentioned organic compound layer was pinched by an electrode, i.e., the 
anode, and the negative pole of a couple, and what uses large (not less than 4 
eV) metal, an alloy, electrical conductivity compounds, and these mixtures of a 
work function as electrode material as this anode is used preferably. As an 
example of such electrode material, dielectric transparent materials, such as 
metal, such as Au, Cul, ITO, Sn0 2 , and ZnO, are mentioned. This anode can 
produce such electrode material by making a thin film form by methods, such as 
vacuum evaporation and sputtering. When taking out luminescence from this 
electrode, it is desirable to make transmissivity larger than 10%, and below 
hundreds of ohms / ** of sheet resistance as an electrode are preferred. 
Although thickness is furthermore based also on material, the range of 10-200 
nm is usually especially preferred 10 nm - 1 micrometer. 
[0034]What, on the other hand, uses small (4 eV or less) metal, an alloy, 
electrical conductivity compounds, and these mixtures of a work function as 



electrode material as the negative pole is used. As an example of such electrode 
material, sodium, a sodium potassium alloy, magnesium, lithium, magnesium 
and a silver alloy, aluminum/AI0 2 , indium, a rare earth metal, etc. are mentioned. 
By methods, such as vacuum evaporation and sputtering, this negative pole can 
produce such electrode material by making a thin film form. Below hundreds of 
ohms / ** of sheet resistance as an electrode are preferred, and especially 
thickness usually has the preferred range of 50-200 nm 10 nm - 1 micrometer. 
Especially in an element of this invention, although not specified, it penetrates 
luminescence that either one of this anode or the negative pole is transparent or 
translucent, and since efficiency to take out is good, it is desirable. 
[0035]ln a luminous layer in an element of this invention, it is general formula (III) 
as a luminescent material (host material). [0036] 
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[0037]lt comes out and the JISUCHIRIRU arylene system compound expressed 
is used preferably. This compound is indicated by JP,2-247278,A. 



[0038]ln the above-mentioned general formula (III), Y 1 - Y 4 , respectively A 
cyclohexyl group which is not replaced [ an aryl group of the carbon numbers 
6-18 which are not replaced / a hydrogen atom, an alkyl group of the carbon 
numbers 1-6, an alkoxy group of the carbon numbers 1-6, an aralkyl group of the 
carbon numbers 7-8 substitution, or/, substitution or], substitution. Or an aryloxy 
group of the unreplaced carbon numbers 6-18 and an alkoxy group of the carbon 
numbers 1-6 are shown. Here, A substituent An alkyl group of the carbon 
numbers 1-6, an alkoxy group of the carbon numbers 1-6, an aralkyl group of the 
carbon numbers 7-8, an aryloxy group of the carbon numbers 6-18, an acyl 
group of the carbon numbers 1-6, an acyloxy group of the carbon numbers 1-6, a 
carboxyl group, a styryl group, An arylcarbonyl group of the carbon numbers 
6-20, an aryloxy carbonyl group of the carbon numbers 6-20, an alkoxycarbonyl 
group of the carbon numbers 1-6, a vinyl group, an anilino carbonyl group, a 
carbamoyl group, a phenyl group, a nitro group, a hydroxyl group, or halogen is 
shown. These substituents may be single or plural may be sufficient as them. Y 1 
- Y 4 may be the same, or it may differ mutually, and Y 1 , Y 2 and Y 3 , and Y 4 may 
combine with a basis replaced mutually, and may form a saturation six 
membered ring which is not replaced [ a saturation five membered ring which is 



not replaced / substitution or/, substitution, or ]. Ar 9 expresses an allylene group 
of the carbon numbers 6-20 which are not replaced [ substitution or ], and even if 
single substitution is carried out, more than one may be replaced -- a binding site 
-- alt., Para - meta— any may be sufficient. However, when Ar 9 is 
non-substituted phenylene groups, Y 1 - Y 4 are chosen from a naphthyl group 
which is not replaced [ an alkoxy group of the carbon numbers 1-6, an aralkyl 
group of the carbon numbers 7-8, substitution, or ], a biphenyl group, a 
cyclohexyl group, and an aryloxy group, respectively, as such a JISUCHIRIRU 
arylene system compound - for example [0039] 
[Formula 16] 
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[0044]A metal complex of 8-hydroxyquinoline or its derivative can be mentioned 
as another desirable luminescent material (host material). Specifically, it is a 
metal chelate oxy NOIDO compound containing chelate of oxine (generally an 
eight quinolinol or 8-hydroxyquinoline). Such a compound shows high level 
performance and is easily fabricated by thin film gestalt. An example of this oxy 
NOIDO compound fills the following structural formula. 
[0045] 




[0046](Mt expresses metal among a formula, n is an integer of 1-3 and an atom 
required in order each of the position of Z is independent and to complete at 
least two or more fused aromatic rings is shown.) 
Here, the metal expressed with Mt can be used as monovalence, bivalence, or 
tervalent metal, and is earth metals, such as alkaline-earth metals, such as 
alkaline metals, such as lithium, sodium, and potassium, magnesium, and 
calcium, boron, or aluminum. Each the monovalence, bivalence, or tervalent 



metal known as it is generally useful chelate compound can be used. 
[0047]Z shows an atom in which one side of at least two or more fused aromatic 
rings makes heterocycle which consists of azole or an azine form. Here, if 
required, it is possible to add other different rings to the above-mentioned fused 
aromatic ring. As for the number of atoms shown by Z, in order to avoid adding 
************, with no improvement on a function, maintaining or less to 18 is 
preferred. If a chelation oxy NOIDO compound is illustrated concretely, Tris. 
(Eight quinolinol) Aluminum, a screw. (Eight quinolinol) Magnesium, a screw. 
(Benzo-eight quinolinol) Zinc, a screw. (2-methyl-8-quinolilato)aluminumoxide, 
tris(eight quinolinol) indium, tris(5-methyl-eight quinolinol) aluminum, 
eight-quinolinol lithium, tris(5-chloro-eight quinolinol) gallium, a screw. 
(5-chloro-eight quinolinol) There are calcium, 5,7-dichloro eight-quinolinol 
aluminum, tris(5,7-dibromo-8-hydroxyquinolinol) aluminum, etc. 
[0048]a metal complex of phenolate substitution 8-hydroxyquinoline indicated to 
JP,5-198378,A is preferred as a blue light material ~ it comes out. As an 
example of a metal complex of this phenolate substitution 8-hydroxyquinoline, 
Bis(2-methyl-8-quinolate)(phenolate) aluminum (III), 

Bis(2-methyl-8-quinolate)(o-cresolate) aluminum (III), 



Bis(2-methyl-8-quinolate)(m-cresolate) aluminum (III), 

Bis(2-methyl-8-quinolate)(p-cresolate) aluminum (III), 

Bis(2-methyl-8-quinolate)(o-phenylphenolate) aluminum (III), 

Bis(2-methyl-8-quinolate)(m-phenylphenolate) aluminum (III), 

Bis(2-methyl-8-quinolate)(p-phenylphenolate) aluminum (III), 

Bis(2-methyl-8-quinolate)(2,3-dimethylphenolate) aluminum (III), 

Bis(2-methyl-8-quinolate)(2,6-dimethylphenolate) aluminum (III), 

Bis(2-methyl-8-quinolate)(3,4-dimethylphenolate) aluminum (III), 

bis(2-methyl-8-quinolate)(3,5-dimethylphenolate) aluminum (III), a screw 
(2-methyl-8-KINORI.) NORATO (3,5-di-t-butylphenolate) aluminum (III), 
Bis(2-methyl-8-quinolate)(2,6-diphenylphenolate) aluminum (III), 

bis(2-methyl-8-quinolate)(2,4,6-triphenylphenolate) aluminum (III), etc. are 
mentioned. One sort of these luminescent materials may be used and they may 
be used combining two or more sorts. 

[0049]Although it can form by thin-film-izing as a formation method of a luminous 
layer in an element of this invention, for example by publicly known methods, 
such as vacuum deposition, a spin coat method, the cast method, and the LB 
method, it is preferred that it is especially a molecule deposited film. Here, 



molecule deposited films are a thin film deposited and formed from a vapor 
phase state of this compound, and a film solidified and formed from a molten 
state or a liquid phase state of this compound. Usually, this molecule deposited 
film is distinguishable according to a thin film (molecule built up film) formed by 
the LB method, and a difference of condensation structure and higher order 
structure and a functional difference resulting from it. After it melts this luminous 
layer in a solvent and it considers it as a solution with binding materials, such as 
resin, it can thin-film-ize this with a spin coat method etc., and can form it. Thus, 
although there is no restriction in particular about thickness of a formed luminous 
layer and it can choose according to a situation suitably, 1 nm - 10 micrometers 
of the ranges of 5 nm - 5 micrometers are especially preferably good preferably. 
[0050]Next, although it is not necessarily required for an element of this 
invention, it is more desirable to use a hole injection layer for improvement in 
luminescent ability. It is a layer which helps a hole injection to a luminous layer, 
this hole injection layer has large hole mobility, and its ionization energy is 
usually as small as 5.5 eV or less. Material which conveys an electron hole to a 
luminous layer by a lower electric field as such a hole injection layer is preferred, 
and if mobility of an electron hole is 10 - 6 cm 2 /V and a second at least, in addition, 



it is still more preferred at the time of an applied electric field of 10 4 - 10 6 V/cm, 
for example. About such a hole-injection material, if it has the aforementioned 
desirable character, there will be no restriction in particular, and in 
photoconductive material, arbitrary things can be conventionally chosen and 
used out of what is commonly used as charge transport material of an electron 
hole, or a publicly known thing used for a hole injection layer of an EL element. 
[0051 ]As this hole-injection material, For example, a triazole derivative 
(references, such as a U.S. Pat. No. 3,112,197 specification), An oxadiazole 
derivative (references, such as a U.S. Pat. No. 3,189,447 specification), An 
imidazole derivative (references, such as JP,37-16096,B), a poly aryl alkane 
derivative (the [ United States patent ] -- 3,615,402.) an item specification - the 
3,820,989. an item specification - the 3,542,544. References, such as an item 
specification, JP,45-555,B, a 51-10983 gazette, JP,51-93224,A, a 55-17105 
gazette, a 56-4148 gazette, a 55-108667 gazette, a 55-156953 gazette, and a 
56-36656 gazette, A pyrazoline derivative, and a pyrazolone derivative (the 
[ United States patent ] - 3,180,729.) an item specification - the 4,278,746. An 
item specification, JP,55-88064,A, a 55-88065 gazette, a 49-105537 gazette, a 
55-51086 gazette, a 56-80051 gazette, a 56-88141 gazette, a 57-45545 gazette, 



a 54-112637 gazette, reference and phenylenediamine derivatives (a U.S. Pat. 
No. 3,615,404 specification - JP,51-1,B.), such as a 55-74546 gazette 
References, such as the No. 0105 gazette, a 46-3712 gazette, a 47-25336 
gazette, JP,54-53435,A, a 54-110536 gazette, and a 54-119925 gazette, an 
arylamine derivative (the [ United States patent ] ~ 3,567,450.) an item 
specification - the 3,180,703. an item specification - the 3,240,597. an item 
specification - the 3,658,520. an item specification - the 4,232,103. an item 
specification - the 4,175,961. References, such as an item specification, the 
4,012,376 item specification, J P, 49-35702, B, a 39-27577 gazette, 
JP,55-144250,A, a 56-1 19132 gazette, a 56-22437 gazette, and the 1 ,1 10,518th 
item specification of the West German patent, An amino substitution chalcone 
derivative (references, such as a U.S. Pat. No. 3,526,501 specification), An 
oxazole derivative (thing given in a U.S. Pat. No. 3,257,203 specification etc.), a 
styryl anthracene derivative (references, such as JP, 56-46234 ,A), a fluorenone 
derivative (references, such as JP, 54-11 0837,A), and a hydrazone derivative (a 
U.S. Pat. No. 3,717,462 specification, JP,54-59143,A, and a 55-52063 gazette -- 
said.) References, such as the 55 No. -52064 gazette, a 55-46760 gazette, a 
55-85495 gazette, a 57-11350 gazette, and a 57-148749 gazette, A stilbene 



derivative. JP,61-210363,A, a 61-228451 gazette, a 61-14642 gazette, a 
61-72255 gazette, a 62-47646 gazette, a 62-36674 gazette, a 62-10652 gazette, 
and a 62-30255 gazette. References, such as a 60-93445 gazette, a 60-94462 
gazette, a 60-174749 gazette, and a 60-175052 gazette, etc. can be mentioned. 
A silazane derivative (U.S. Pat. No. 4,950,950 specification), a polysilane 
system (JP,2-204996,A), an aniline system copolymer (JP,2-282263,A), and 
conductive polymer oligomer (JP,1-211399,A) - ** thiophene oligomer etc. are 
mentioned especially. 
[0052]ln this invention, although these compounds can be used as a 
hole-injection material, A porphyrin compound shown below (thing given in 
JP,63-2956965,A etc.), An aromatic tertiary-amine compound. And a styryl 
amine compound, a U.S. Pat. No. 4,127,412 specification, JP,53-27033,A, a 
54-58445 gazette, a 54-149634 gazette, a 54-64299 gazette, a 55-79450 
gazette, a 55-144250 gazette, and a 56-119132 gazette. It is preferred 
references, such as a 61-295558 gazette, a 61-98353 gazette, and a 63-295695 
gazette, and to use this aromatic tertiary-amine compound especially. 
[0053]As an example of representation of this porphyrin compound, Porphin, 
1,10,15,20-tetraphenyl-21 H,23H-porphin copper (ll);1 ,10,15,20-tetraphenyl 21 



H, 23H-porphin zinc (ll);5, 10 and 15, 20-tetrakis (pentafluorophenyl)-21H, 
23H-porphin;. Silicon phthalocyanineoxide;. Aluminum phthalocyanine chloride; 
Phthalocyanine. (Non-metal);, dilithium phthalocyanine; - copper tetramethyl 
phthalocyanine; - copper-phthalocyanine; - chromium phthalocyanine; -- zinc 
phthalocyanine; -- lead phthalocyanine; - titanium phthalocyanineoxide; - 
magnesium phthalocyanine; - copper octamethylphthalocyanine etc. are 
mentioned. 

[0054]As an example of representation of this aromatic tertiary-amine compound 
and a styryl amine compound, the N,N,N\N'-tetraphenyl-4,4'-diamino 
******** , N , N' -- a - diphenyl-N,N'-JI (S-methylphenylK^-diamino 
********** i 2 i 2-bis(4-di-p-tolylamino phenyl)********, 1,1 -screw. (4-di-p-tolylamino 
phenyl) Cyclohexane, N,N,N',N'-tetra-p-tolyl 4,4'-diaminobiphenyl, 

I, 1-bis(4-di-p-tolylamino phenyl)-4-phenylcyclohexane, a screw. 
(4-dimethylamino 2-methylphenyl) A phenylmethane, a bis(4-di-p-tolylamino 
phenyl)phenylmethane, N,N'-diphenyl-N,N'-JI 
(4-methoxypheny)-4,4'-diaminobiphenyl, N, N, N', 
N'-tetraphenyl-4,4'-diaminodiphenyl ether, 4,4'-bis(diphenylamino)KUODORI 
phenyl, N,N,N-Tori (P-tolyl) amine, 4-(di-p-tolylamino)-4' - [4 (di-p-tolylamino) 



Styryl] A stilbene, 4-N,N-diphenylamino (2-diphenylvinyl) benzene, 
3-methoxy-4'-N,N-diphenylamino still benzene, N-phenylcarbazole, an aromatic 
JIMECHIRI DIN system compound, etc. are mentioned. 
[0055]This hole injection layer in an EL element of this invention can be 
produced, for example with publicly known film methods, such as a vacuum 
deposition method, a spin coat method, and the LB method, and can form the 
above-mentioned compound. Thickness of this hole injection layer is usually 5 
nm - 5 micrometers, although there is no restriction in particular. This hole 
injection layer may laminate a hole injection layer which may comprise one layer 
which consists of the above-mentioned hole-injection material kinds or two sorts 
or more, or turns into said hole injection layer from a compound of another kind. 
An organic semiconductor layer is a layer which helps a hole injection or electron 
injection to a luminous layer, and what has the conductivity more than 10 - 10 S/cm 
is preferred for it. As a material of such an organic semiconductor layer, 
conductive dendrimers, such as conductive oligomer, such as ** thiophene 
oligomer and ** arylamine oligomer, and a ** arylamine dendrimer, etc. can be 
used. Are concrete, [0056] 
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[0058]**** is mentioned. An electron barrier layer is a layer with the role which 
shuts up an electron in a luminous layer, and it is desirable for it to be provided 
between a luminous layer and the anode and to excel in electron hole 
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transportability, as the material of such an electron barrier layer -- for example 
[0059] 
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[0062]**** can be mentioned. 

[0063]On the other hand, an electronic injection layer is a layer which helps 
pouring of the electron to a luminous layer, and its electron mobility is large, and 
an adhesion improvement layer is a layer which especially adhesion with the 
negative pole becomes from a good material in this electronic injection layer. As 



a material used for an electronic injection layer, 8-hydroxyquinoline, the metal 
complex of the derivative, or an oxadiazole derivative is mentioned preferably, 
for example. Especially as a material used for an adhesion improvement layer, 
the metal complex of 8-hydroxyquinoline or its derivative is preferred. As an 
example of the metal complex of the above-mentioned 8-hydroxyquinoline or its 
derivative, the metal chelate oxy NOIDO compound containing the chelate of 
oxine (generally an eight quinolinol or 8-hydroxyquinoline) is mentioned. 
[0064]On the other hand, as an oxadiazole derivative, they are general formula 
(IV) and (V). 

[0065] 

[Formula 26] 
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[0066](Ar 10 in a formula - Ar 13 the aryl group which is not replaced [ substitution 
or ], respectively) [ show and ] In each, Ar 10 , Ar 11 and Ar 12 , and Ar 13 may be 
mutually the same, or may differ from each other, and Ar 14 shows the allylene 
group which is not replaced [ substitution or ]. The electron transport compound 



expressed is mentioned. Here, as an aryl group, a phenyl group, a biphenyl 
group, an anthranil, a peri RENIRU group, a pyrenyl group, etc. are mentioned, 
and a phenylene group, a naphthylene group, a biphenylene group, an 
anthracenylene group, the Pelli Reni Wren group, a pyrenylene group, etc. are 
mentioned as an allylene group. As a substituent, the alkyl group of the carbon 
numbers 1-10, the alkoxy group of the carbon numbers 1 -1 0, or a cyano group is 
mentioned. This electron transport compound has a preferred thing of 
thin-film-forming nature. As the example of the above-mentioned electron 
transport compound, [0067] 

[Formula 27] 



[0068]**** is mentioned. 

[0069] 

[Example]Next, although an example explains this invention in more detail, this 
invention is not limited at all by these examples. 
[0070]5 g of 2g of N,N'-diphenyl-4,4'-benzidine (made in Tokyo 
Chemicals); 1-iodoanthracene (made by NARD Institute, Ltd.), the anhydrous 
potassium carbonate 10g, and the copper 1g are put into the three-neck flask of 
300 ml of manufacture of example of manufacture 1 K-1 , It dissolved in 200 ml of 
dimethyl sulfoxide (DMSO), and at 200 **, it heated for 8 hours and stirred. After 
the ** exception's having carried out the inorganic substance after ending 
reaction and distilling off a solvent under decompression, when the column filled 
up with silica gel (made in Kazumitsu Hiroshima) for residue refined toluene as a 
developing solvent, the yellow powder 1.8g was obtained. This thing identified 
N,N'-di-(anthracen-1-yl)-N,N'-diphenyl-4,4'-benzidine (K-1) from measurement of 
NMR and FD-MS (field diffusion mass spectrum). 
[0071 ]ln the example 1 of manufacture manufacture of example of manufacture 
2 K-2, except having used 1-iodopyrene (made by NARD Institute, Ltd.) instead 
of 1-iodoanthracene, when it reacted like the example 1 of manufacture and 



having been refined, the yellow powder 1.5g was obtained. This thing identified 
N,N'-di-(pyrene 1-yl)-N,N'-diphenyl-4,4'-benzidine (K-2) from measurement of 
NMR and FD-MS. 

[0072]ln the example 1 of manufacture manufacture of example of manufacture 

3 K-3, 1 ,6-diaminopyrene (made in Tokyo Chemicals) is used instead of 
N,N'-diphenylbenzidine, And except having used 20 g of iodobenzenes (made in 
Tokyo Chemicals) instead of 1-iodoanthracene, when it reacted like the example 
1 of manufacture and having been refined, the yellow powder 1 .4g was obtained. 
This thing identified N,N,N',N'-tetraphenyl-1 ,6-diaminopyrene (K-3) from 
measurement of NMR and FD-MS. 
[0073]ln the example 1 of manufacture manufacture of example of manufacture 

4 K-4, a N,N'-diphenyl-1,3-phenylenediamine (made by NARD Institute, Ltd.) is 
used instead of N,N'-diphenylbenzidine, And except having used 1-iodopyrene 
(made by NARD Institute, Ltd.) instead of 1-iodoanthracene, when it reacted like 
the example 1 of manufacture and having been refined, the yellow powder 1.5g 
was obtained. This thing identified the N,N'-di-(pyrene 
1-yl)-N,N'-diphenyl-1,3-phenylenediamine (K-4) from measurement of NMR and 
FD-MS. 



[0074]ln the example 1 of manufacture manufacture of example of manufacture 
5 K-5, except having used 1-aminopyrene instead of N,N'-diphenylbenzidine, 
and having used 10 g of iodobenzenes instead of 1-iodoanthracene, when it 
reacted like the example 1 of manufacture and having been refined, the yellow 
powder 1.9g was obtained. This thing identified N,N'-diphenyl-1-aminopyrene 
(K-5) from measurement of NMR and FD-MS. 
[0075]2 g of 2g of 1-aminoanthracene (made by 
Aldrich);2,5-bis-(4-iodophenyl-1-yl)-thiophenes (made by NARD Institute, Ltd.), 
the anhydrous potassium carbonate 10g, and the copper 1g are put into the 
three-neck flask of 300 ml of manufacture of example of manufacture 6 K-6, It 
dissolved in 200 ml of DMSO, and heating stirring was carried out at 200 ** for 8 
hours. After the ** exception's having carried out the inorganic substance after 
ending reaction and distilling off a solvent under decompression, the column 
filled up with silica gel (made in Kazumitsu Hiroshima) for residue refined toluene 
as a developing solvent, and the yellow powder 1.7g was obtained. Next, this 
yellow powder 1.5g, 10 g of iodobenzenes, the anhydrous potassium carbonate 
10g, and the copper 1g were put into a 300-ml three-neck flask, it dissolved in 
DMSO, and heating stirring was carried out at 200 ** for 8 hours. After the ** 



exception's having carried out the inorganic substance after ending reaction and 
distilling off a solvent under decompression, the column filled up with silica gel 
(made in Kazumitsu Hiroshima) for residue refined toluene as a developing 
solvent, and the yellow powder 0.68g was obtained. This thing is 2 and 5-bis- 
(4-) from measurement of NMR and FD-MS. [N-(anthracen-1-yl)-N-phenyl] The 
aminophenyl thiophene (K-6) was identified. 

[0076]What produced ITO by a thickness of 100 nm with vacuum deposition on 
Examples 1-6 and a comparative example 125mmx75mmx1.1mm glass 
substrate (made by a JIOMA tick company) was used as the transparent 
supporting board. For 5 minutes, nitrogen is sprayed, it dries after ultrasonic 
cleaning, in isopropyl alcohol, and this substrate performs UV ozone wash 
(UV300, SAMUKO international company make) for 30 minutes. This 
transparent supporting board is fixed to the substrate holder of a commercial 
evaporation apparatus (product made from Japanese Vacuum technology), Put 
MTDATA200mg into the resistance heating boat made from molybdenum, and 
DPVBi200mg is put into other resistance heating boats made from molybdenum, 
The fluorescence dopant of the kind which puts NPD200mg which is electron 
hole transportation material into another resistance heating boat made from 



molybdenum, and is shown in the resistance heating boat made from 
molybdenum of further others in the 1st table [Compound (A)] 200 mg was put in 
and the vacuum chamber was decompressed to 1x10 4 Pa. Said boat into which 
MTDATA went after that was heated to 215-220 **, it vapor-deposited on the 
transparent supporting board with the evaporation rate of 0.1-0.3nm/second, 
and the hole injection layer of 60 nm of thickness was made to produce. Next, 
without taking out a substrate from a vacuum chamber, the boat containing NPD 
was heated and the electron hole transporting bed of 20 nm of thickness was 
produced on the hole injection layer. At this time, the temperature of the 
substrate was a room temperature. 40 nm was laminated by using DPVBi as a 
host material on the NPD layer, without taking this out from a vacuum chamber. 
At this time, the boat of the compound (A) was heated simultaneously, and the 
compound (A) was mixed to the luminous layer. The evaporation rate at this time 
presupposed (C) and the evaporation rate of a compound (A) (is shown in the 
1st table) to the evaporation rate ((B) shown in the 1st table) of DPVBi. 
Therefore, the mixture ratio [The rate of the compound (A) over a host material] 
became (D) and (being shown in the 1st table). Then, return a vacuum chamber 
to atmospheric pressure and the 8-hydroxyquinoline aluminium complex which 



is the material of an electronic injection layer is newly put into the resistance 
heating boat made from molybdenum, Furthermore, the magnesium ribbon 1g 
was put into the resistance heating boat made from molybdenum, 500 mg of 
silver wires were put into the basket made from tungsten, and the vacuum 
chamber was decompressed to 1x10 4 Pa. Subsequently, the 
8-hydroxyquinoline aluminium complex was vapor-deposited with the 
evaporation rate of 0.01-0. 03nm/second, and 20 nm of electronic injection layers 
were formed. Silver was carried out with the evaporation rate of 0.1nm/second, 
simultaneous vacuum evaporation of the magnesium was carried out with the 
evaporation rate of 1.4nm/second, and the silver:magnesium mixing electrode 
was used as the negative pole. Thickness was 150 nm. Luminous efficiency was 
computed by having impressed the voltage 8V to the obtained element, and 
having measured a current amount and the luminosity of the element. The 
obtained result is shown in the 2nd table. The structure of MTDATA, DPVBi, and 
NPD is as follows. 
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[0080]Above shows that the element of this invention is excellent in luminous 
efficiency compared with the thing of the comparative example 1 which used 
perylene (fluorescence dopant given in JP,5-198378,A) as a fluorescence 
dopant. Next, each element was driven under a dry nitrogen atmosphere in initial 
luminance 300 cd/m 2 , and the reduction-by-half life (time for initial luminance to 
become half) was searched for. A result is shown in the 3rd table. As for the 
result examined by initial luminance 100 cd/m 2 , about 3.5 times [ of the 3rd 
table ] life is acquired. Therefore, as for the element of this invention, on 
condition of initial luminance 100 cd/m 2 , the life of 2500 hours - 1100 hours is 
acquired. 
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[0082]As shown in the 3rd table, as for the element of this invention, compared 
with the thing of the comparative example 1, the life is improved substantially. 
[0083]Comparative example 2 fluorescence dopant [Compound (A)] When it 
carries out, an element is produced like Example 1 except having used PAVTP 
(fluorescence dopant given in International Patent Publication No. 6157 [ 94 to ]) 
and a reduction-by-half life is searched for by initial luminance 300 cd/m 2 , a 
reduction-by-half life is 300 hours. 

Compared with the element of this invention, it was short-life, and inferior. 
The test result in the time of initial luminance 100 cd/m 2 was reduction-by-half 



life 1000 hours. The structure of PAVTP is shown below. 
[0084] 

[Formula 29] 

PAVTP 

[0085] 

[Effect of the lnvention]The luminous region which answers the recombination 
area or this recombination which an electron hole and an electron recombine, 
and emits light at least the organic EL device of this invention to either. The 
fluorescence dopant of a specific structure is made to contain, and it has a long 
life that there is little change of the luminescent color even if it drives for a long 
time etc., and luminous efficiency is used suitably for the display of information 
industry apparatus, etc. highly. 
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